Background: The Readiness for Interprofessional Learning Scale is among the first scales developed for measurement of attitude towards interprofessional learning (IPL). However, the conceptual framework of the RIPLS still lacks clarity. We investigated the association of the RIPLS with professional identity, empathy and motivation, with the intention of relating RIPLS to other well-known concepts in healthcare education, in an attempt to clarify the concept of readiness.
Background
Since healthcare relies on teamwork [1] [2] [3] , medical schools intend to prepare future doctors to collaborate with other healthcare professionals and with lay persons [4] . Interprofessional learning (IPL) was introduced to have students from different healthcare professions learn with, from and about each other, in order to improve interprofessional collaboration (IPC) (caipe.org.uk/resources/defining-ipe). Unfortunately, it has been difficult to engage medical students in IPL, since they focus on the development of a mono-professional identity, instead of an interprofessional one [5] [6] [7] [8] [9] . Engaging students in IPE and thus influencing their attitudes towards IPC is important, because negative attitudes can stand in the way of learning. The concept of "readiness for interprofessional learning", which is the measurement of a student's attitude toward IPL, may suggest how ready health professions education students are for interprofessional learning. The current study investigates the relationships between readiness for IPE, professional identity, empathy and motivation of undergraduate medical students in an attempt to unravel the concept of readiness for IPL.
Readiness for Interprofessional Learning
In 1999, Parsell and Bligh introduced the concept of 'Readiness for Interprofessional Learning' as the degree to which students are willing to participate in IPL, using 4 dimensions: knowledge and skills for teamwork, roles and responsibilities of self and others, benefits to patients, practice and personal growth, and values [10] . Since then, the Readiness for Interprofessional Learning Scale (RIPLS) has been widely used as a pre and post-intervention test of attitudes toward IPL, e.g. [11, 12] . Some studies have used a 4 factor version instead of the original 3 factor version of the RIPLS [13, 14] resulting in a better internal consistency of the subscales, an extended version [15] where the decline in attitudes towards IPL and patient-centeredness suggested that an IPE experience can be ill-embedded in the curriculum, or in combination with focus groups [16] in order to better understand the perceptions of the students regarding IPE and address concerns, e.g. regarding role blurring, in the IPE activity. The RIPLS has been criticized for weaknesses in the reliability of measurements by the subscales [17, 18] . Thus, measurement of the willingness and ability of students for IPL needs further attention. For doing this, it is important to first understand what is readiness for learning in general. In the literature, readiness for learning has mostly been studied in children. It is perceived as a threshold which needs to be passed before learning can occur. According to Tyler (1964) the concept 'Readiness for learning' concerns the question 'When to teach?' [19] . However, since learning also takes place without formal instruction, is domain-specific and dependent on the way learners have organized knowledge, Watson(1998) advocates asking 'how to teach' and 'what to teach' [20] . In a study concerning adolescent learners, Conley and French (2014) introduced 'College readiness'. During college and with specific guidance, students can grow in college readiness i.e. in 'how to learn'. In the transition from high school to college, the authors consider ownership of learning to be the key component of 'college readiness'. Ownership of learning consists of 5 components: motivation and engagement, goal orientation and self-direction, self-efficacy and self-confidence, meta-cognition and self-monitoring and persistence [21] .
Professional identity
In the concept 'readiness for IPL' the professional identity is included in the dimension 'benefits to patients, practice and personal growth' as well as 'values'. Students need to develop a professional identity, i.e. 'ways of being and relating in professional contexts' [22] . Professions are distinguished from one another by the expert knowledge bases they use, expressed in qualifications and competencies. The formation of professional identity is described as "development of professional values, moral principles, actions and aspirations -ultimately a complex structure that an individual uses to link motivations and competencies to a chosen career role" [23] . We consider this complex structure to be the perspective of a profession. Different professions develop different perspectives on situations e.g. patient problems [24, 25] . We hypothesize that medical students who have a stronger professional identity, exhibit lower readiness for IPL. When a patient is being cared for by different professionals, shared values, a shared goal and an attuned care plan are important for ensuring patient safety and good quality of care [26, 27] . McNair (2005) argues that teamwork requires blurring of the boundaries between knowledge and skills of different experts, citing the literature that some professionals perceive this as a threat, undermining IPC. Interprofessionalism should be considered as a framework to include values shared by all healthcare professions [28] .
Empathy
Empathy is one value that healthcare professionals share. Empathy has been defined as having a cognitive component as well as an affective component. The cognitive component refers to taking the perspective of the patient into account during counselling [29] . The affective component refers to the ability to feel warmth, compassion and concern for the patient [30] and 'to walk in the patient shoes' [31] . To some extent, healthcare professionals also need these capabilities when working with colleagues from a different profession. IPC is enhanced when healthcare professions bring empathy in their mutual interactions in order to align their policies and achieve the best quality of communication with the patients [32] . Jordan and Foster (2016) conceptualized empathy in physician-patient interactions using Interpersonal Theory, which assumes that social behaviour consists of two dimensions: affiliation (varying from friendly and warm to hostile and cold) and control (varying from dominant and directive to submissive and yielding) [33] . Jordan et al. expected that a person who is warm and friendly in his/her interactions (affiliation), will over time encounter more advantageous social interactions. For the present study, we hypothesize that students who are willing to take the perspective of the patient and are able to feel warmth and concern for the patient, show this capacity with students from other professions in shared learning as well, meaning that higher scores on the empathy subscale 'taking the perspective of the patient' are associated with higher scores on readiness for IPL.
Learning to apply the affective component of empathy has benefits for the medical student: Prosocial behaviour increases students' well-being and vitality even without contact with the recipient [34] . A positive experience can impact the motivation for IPL and IPC.
Motivation
Motivation has two dimensions: valuing a cause and dedicating time and energy. According to Self-determination theory, the quality of motivation is dynamic and can shift along a continuum ranging from amotivation through controlled motivation to autonomous motivation [35] . Students can be controlled motivated, when their behaviour is guided by (expected) rewards or punishment from others, or they can be more autonomously motivated when their behaviour is guided by their interest or personal endorsement of the activity. We hypothesize that autonomous motivated medical students are more willing to learn interprofessionally. Autonomous motivation is the desirable quality of motivation, as it is associated with deep study strategy and better academic performance in medical students [36] .
Professional identity, empathy and motivation have been separately studied in medical students [30, [37] [38] [39] . Furthermore, these concepts have been investigated in a number of combinations, e.g. readiness for IPL in combination with professional identity [11] and the combination of empathy, teamwork and integrated patient care [40] . However, these concepts have not been investigated together before in one study.
Aim of this study and research question
In an attempt to clarify the concept of readiness, the current study uses a survey in all years of our medical school, which offered an opportunity to relate readiness for IPL to three well-known concepts in healthcare education curricula: professional identity, empathy and motivation. The research question is: How are professional identity, empathy and motivation associated with readiness for interprofessional learning in medical students? If these concepts help in clarifying 'readiness for IPL' , they could also inform us about the embedding of IPL in the medical curriculum.
Methods

Design and setting
The present study is part of a large longitudinal study called the Student Motivation and Success study (SMS study) which includes collection of data from the students of our medical school for a number of sub-studies. During September 2015, all medical students from our school (3 years Bachelor and 3 years Master programme) were invited via electronic mail to participate in the SMS study [41] . Importantly, none of the medical students had experienced formal interprofessional teaching during their curriculum, meaning that our study was an opportunity to assess our students' baseline readiness for IPL prior to them having any exposure to such teaching.
Measures
The first part of the survey consisted of an informed consent and demographic information (gender, age, study year). In this current cross-sectional, questionnaire-based, exploratory study, the data collected by the use of 4 instruments was included.
Professional Identity was measured using a 10-item scale concerning affirmation and denial of identification with a particular group, tapping into three aspects of identity: awareness, affect and evaluation. A 5-point Likert scale was used in which 1 = 'never' and 5 = 'very often'. The reliability of this scale has been reported with a Cronbach's alpha value of 0.7, indicating an acceptable reliability [42] .
We measured empathy with the 20-item Jefferson Scale of Empathy (student version: JSE-S), which has been validated in various studies on medical students [43] . Students self-reported their empathy on a scale of 1 (strongly disagree) to 7 (strongly agree). Hojat and LaNoue have reported a Cronbach's alpha of 0.8 for the reliability of this measurement and an acceptable overall model fit for the three subscales [31] : Perspective Taking (10 items), Compassionate Care (8 items) and Walking in the patients' shoes (2 items).
Motivation for medical study was measured using the SRQ-A: Self-Regulation Questionnaire-Academic [44] based on the Self-determination theory. The quality of motivation can be Controlled Motivation, which originates from external factors and ranges from external regulation to introjected regulation. Autonomous motivation (AM) originates from within an individual and ranges from identified regulation and integrated regulation to intrinsic regulation. The combination of AM and CM in individual students has been shown to be important in determining learning outcomes and student well-being [45] . More specifically a motivational profile with high AM and low CM is considered the most favourable in this regard [45] . The 16 items were rated on a 5-point Likert scale ranging from scale of 1 (strongly disagree) to 7 (strongly agree). Autonomous motivation was calculated using items for identified, integrated and intrinsic regulation and Controlled motivation was calculated using items for external and introjected regulation as described in the literature; Cronbach's alphas above 0.7 have been reported for the reliability of AM and CM measurement, which are acceptable [45, 46] .
To measure the readiness for interprofessional learning, the adapted version of the RIPLS [17] was used, with a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). This version is used frequently [12, 16, 47, 48] and seemed the most appropriate version to use. Negative Professional Identity and Roles and Responsibilities subscales were reverse coded so that higher scores reflect a more positive attitude towards IPE [13] . The RIPLS measurement showed an acceptable internal consistency: the reported reliability was good for Teamwork & Collaboration, Positive Professional Identity, Negative Professional Identity, with Cronbach's alphas of 0.80, 0.81, 0.76 respectively. The Cronbach's alpha for Roles & Responsibilities was reported 0.40 [13, 17] . For an overview of all subscales and their number of items, see Table 1 .
Statistical analysis
Statistical analysis was conducted using IBM SPSS Version 22. Pearson's correlations were computed for all the variables (i.e. subscales) in the study. Dummy variables were defined for gender (female = 1, male = 0) and study year Bachelor B1 to B3, as well as Master M1 to M3. The internal consistencies of all subscales were computed. Linear regression was used to assess the association between readiness for interprofessional learning and Professional Identity, the subscales of Empathy (Perspective Taking, Compassionate Care and Walk in patient's shoes) and Motivation (AM, CM) and to assess how good these measures can predict readiness for interprofessional learning. The difference between the observed and predicted values is used to assess the variance explained by the independent variables [49, 50] .
RIPLS subscales Positive (PIP) and Negative Professional Identity (NIP) contain items regarding sharing expertise with students from different professions through team-based approaches to learning [10] . Therefore we report them as Shared Learning (SL) in the analysis, making it easier to distinguish these subscales from Brown's Professional Identity measure. The RIPLS subscale Teamwork & Collaboration is shortened as TCIP. A hierarchical multiple regression approach was used to add Professional Identity, Empathy and Motivation in a second step (Table 2) to be able to analyse the explained variance associated with these variables additional to the variance explained by the demographic variables and study year.
Ethical considerations
Ethical approval was obtained from the Netherlands Association for Medical Education -Ethical Review Board (NVMO-ERB folder no. 388). Every participant gave 
Results
The survey was sent to 2451 medical students in Bachelor and Master and 947 students participated (response rate = 38%). The 10 Graduate Entry students (a special 4-year programme for students who already have a Biomedical/Health Sciences Bachelor) were excluded. Fifty-two students with missing values on all relevant variables were also excluded. See Table 3 Response rates of the participants and Table 4 Pearson correlations. Cronbach's alphas of all subscales except one were 0.7 or 0.8, indicating their good reliability ( Table 5 ). The measurement of Roles & Responsibilities subscale of the RIPLS showed even lower internal consistency (Cronbach's alpha 0.2) than in earlier studies [13, 17] , therefore, this was discarded in the linear regression.
A two-step linear regression analysis was performed separately for the RIPLS subscales Teamwork & Collaboration (TCIP) and Shared Learning (SL, comprised of NIP and PIP) as dependent variables. The scores per study year were relative to the last study year (M3).
Teamwork & Collaboration (TCIP)
In Step 1 resulting in Model 1, age, gender and study year were entered, which explained 3.6% of the variance in TCIP. Being female and B1 study year seems to predict a higher TCIP score (p < 0.05).
Step 2 for TCIP -After entry of the Professional Identity, Empathy subscales and Motivation subscales in
Step 2, the total variance in Teamwork & Collaboration explained by the model as a whole was 15.7%, p < 0.01. The measurements in model 2 explained an additional 12.1% of the variance in readiness, F change =14.866, p < 0.005. Perspective Taking, Autonomous and Controlled motivation seems to predict Teamwork & Collaboration measured by this subscale of RIPLS. Compassionate care seems to predict lower Teamwork & Collaboration. Being female and study year B1 have a significant contribution in explaining TCIP in model 1, but not in model 2 (Table 6 ).
Shared learning (SL)
In Step 1 resulting in Model 1, age, gender and study year were entered, which explained 4.3% of the variance in SL. Being female and in study year B1 seems to predict higher score for shared learning, p < 0.05.
Step 2 for SL -After entry of the aforementioned subscales, the total variance in Shared Learning explained by the model was 14.3%. The measurements added in model 2 explained an additional 10.0% of the variance in readiness, F change = 12.049, p = < 0.0005. Being female, in study year B1 and 'Perspective Taking' seem to predict shared learning (p < 0.05), 'Compassionate care' seems to predict lower shared learning. This indicates that the ability to show more compassionate care diminishes the students' readiness for Shared Learning. Apparently, motivation has a less prominent association with Shared Learning (Table 7) . a Due to the scheduling of clerkships, some students can be registered in two study years and therefore the numbers in the Master years are 1.5 or 2 times higher than the regular 350 students per year. For 'n' we used the study year that participants have indicated Thus, gender (being female) has an association with Shared Learning. Autonomous and controlled motivation have an association with Teamwork & Collaboration, whereas motivation was not significantly associated with Shared Learning. Professional Identity was not significant in explaining Teamwork & Collaboration and Shared Learning. Two subscales of empathy were associated with both Teamwork & Collaboration and Shared Learning and therefore seem to play an important role in readiness for IPL. Study years were coded as dummies; study years B1 to B3 and M1 to M2 were compared to M3
Discussion
In an attempt to clarify the concept of readiness for interprofessional learning, we intended to find variables explaining the variance in readiness for IPL, using elements from the medical curriculum that have been measured extensively: professional identity development, empathy and motivation for medical school. These elements also feature in readiness for learning in general, more specifically 'ownership of learning' [21] .
Professional identity
We cannot conclude that students with stronger developed professional identity show less readiness for IPL. The RIPLS subscale Professional Identity, comprising of Negative and Positive Professional identity, appeared to measure different concepts than the Professional identity scale we used [42] . We agree with Williams, Brown and Boyle (2012) to regard this subscale as concerning Shared Learning [14] . Learning was negative, which could be due to the phrasing. Examples of items in the subscale Compassionate Care are: 'I believe that emotion has no place in the treatment of medical illness.' and ' Attentiveness to patients' personal experiences does not influence treatment outcomes.' The wording of these items make compassionate care an individual construct, therefore we were not surprised that it was not associated with teamwork or shared learning. Our study confirms previous findings that empathy plays a role in teamwork. found a significant overlap between empathy, teamwork and integrative patient care, applying the Jefferson scales of Empathy for students (JSE-S) and two scales measuring collaboration and orientation toward an integrative approach to patient care [40] . They suggest that implementation of such integrative care in the medical education curriculum may lead to improved empathic engagement in patient care and more positive orientation toward teamwork and collaborative care. In our study, the explanatory role of 'perspective taking' prevails and is positive. As we hypothesized, a higher score on this cognitive component of empathy is associated with higher readiness for IPL. Incorporating perspective taking with IPL/IPC has been done in two instruments, namely ICCAS and IPAS [49, 50] . Our study suggests that in the medical curriculum, the cognitive component of empathy i.e. perspective taking, might need to precede the introduction of IPL/IPC.
Motivation
Autonomous and Controlled motivation seemed to predict Teamwork & Collaboration, but not Shared Learning. The lack of association between shared learning and motivation could be due to the motivation items being specifically regarding the medical study, and not IPL.
Because our participants had not experienced IPL in their curriculum, they were not familiar with shared learning with students from other professions. As for the explanatory effect of study year B1 in the first step: we measured in September, when fresh students just entered medical school and their answers could be idealistic rather than reflecting their experience with professional roles, teamwork or shared learning.
The RIPLS subscale Roles & Responsibilities did not show a reliable measurement in our study. From its development, the RIPLS has lacked a theoretical framework [18] and this subscale has been low in reliability [17] . Perhaps the instructions for the use of the scale were not clear and users of the RIPLS have not reverse coded the items with a negative wording [51] . Schmitz and Brandt (2015) argued that communication, collaboration, and teamwork are closely linked and that it is difficult to evade high inter-correlations [52] .
Using the RIPLS as a pre-test when students have not experienced the IPE intervention, could measure an experienced deficit of ownership of learning as students may lack goal orientation or self-direction regarding IPL. We therefore consider the RIPLS as a suboptimal instrument, which does not clarify the 'what' and 'how' of IPL in a curriculum.
Implications of the study
Measurement of Readiness for IPL seems to have a limited advisory role in the implementation of IPL. A pre-post comparison of readiness for IPL as an outcome measure of IPL also seems to be of limited value, especially when accreditation bodies demand measurement of outcomes at higher Kirkpatrick's levels.
Limitations
The present study was conducted at one medical school, which is a limitation for the transferability of findings.
The low internal consistency of the Roles and Responsibility subscale was another limitation. We recommend development of a new subscale for measuring this concept.
Conclusions
'Readiness for IPL' should not be considered as a threshold that students pass and then learn about IPL. The ability and willingness to take the perspective of someone else is an essential element of empathy and also seems to be essential in readiness for interprofessional learning. 'The 'what' of IPL and 'how it can be placed in the curriculum' may benefit from a combination with the cognitive component of empathy ('Perspective taking') and elements in the curriculum that promote autonomous motivation, so that students gradually develop ownership of interprofessional learning. 
